ing intestinal displacement, is also a possible cause of the colitis.
An unusual finding in this case is the vegetative endocarditis caused or at least contributed to by the Aspergillus infection. Although fungal cultures of these lesions were not done, the organisms were morphologically similar to the organisms from the lung, which were identified as Aspergillus spp. by culture. These lesions were in the left ventricle, and embolic lesions, particularly in the kidney, are common with such cardiac lesions. Kidney lesions in this horse were suggestive of possible embolic disease; however, no fungal or bacterial organisms could be identified by histopathologic examination. Thrombosis of pulmonary blood vessels was seen histologically, and this is the most likely origin for the organisms causing the endocarditis.
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Hatziolos BC, Sass B, Albert TF, Stevenson MC: 1975 6:506-508 (1994) Neospora abortion storm in a midwestern dairy Michael J. Yaeger, Stacey Shawd-Wessels, Pam Leslie-Steen Neospora has become one of the most important infectious ganism with sporadic and enzootic abortions. In this report, causes of abortion in dairy cattle. 1, 2, [5] [6] [7] Neospora infection is we describe a Neospora abortion storm in a dairy herd of a particularly serious problem in the large dairies of the West moderate size in South Dakota. Coast and Southwest. l, 2, 7 The organism has been associated During a 10-day period in late November 1993, there were with sporadic abortions, enzootic abortions, and abortion 9 abortions in a herd of 90 milking Holsteins. Two additional storms. 1, 2, 7 In our experience at the South Dakota Animal abortions were observed during the following 2 weeks. The Disease Research and Diagnostic Laboratory (SDADRDL), initial submission to the SDADRDL included a severely auabortion storms have not been a feature of this disease in tolyzed twin fetus in the fifth month of gestation and tissues the Midwest. Until recently, we had only associated this or-from a fetus that aborted in the seventh month of gestation.
Brain from the twin was not suitable for examination, and brain was not included with the tissues from the other fetus. Seven additional fetuses were submitted to the laboratory.
Received for publication March 7, 1994. These fetuses ranged from 4 to 7 months gestation. Histologic examination of brain from each fetus revealed a multifocal, necrotizing, and nonsuppurative encephalitis consistent with Neospora infection. Immunohistochemical examination of sections of brain confirmed Neospora infection in all 7 fetuses. 1, 2 The immunohistochemical procedure used was as described previously, 2 with the following minor modification. The primary antibody was polyclonal goat anti-Neospora caninum, a which necessitated the use of a conjugated anti-goat antibody.
b
The organisms could not be identified without the aid of immunohistochemical techniques. Tachyzoites were observed in all 7 fetuses in association with areas of necrosis. Oval 16-µm-diameter tissue cysts were identified in the brain of a single animal. The cyst stage did not appear to be associated with a discernible reaction. Lesions in other tissues were necrotizing and nonsuppurative and consisted of multifocal necrotizing hepatitis (2/7), multifocal necrotizing pneumonia (1/7), and a multifocal nonsuppurative nephritis (1/7). Neither heart nor skeletal muscle lesions were observed.
Anti-Neospora antibodies were not detected in the thoracic fluid of the 2 fetuses that aborted at ≥7 months gestation (IFA).
a Neospora titers of ≥ 1:200 were detected in 4 of the aborting cows (3 cows, 1:200; 1 cow, 1:800) and a "dummy" calf (1:320).
The affected herd consisted of 90 Holsteins housed in a tie-stall barn. Cows were fed a totally mixed ration consisting of haylage and high-moisture corn (both stored in silos), a commercial supplement, and cottonseed (stored in a metal gravity box wagon). Feed source security was considered good; feed went directly from the silos or gravity box into the mixer. The barn was supplied with rural water, and cows drank from cups. Dogs and cats had access to the tie-stall barn. The farm had not experienced problems with excessive populations of rodents or other vermin.
Abortions in so many cows at various stages of gestation over such a short period of time suggests the possibility of a point source exposure. Cottonseed was normally stored in a metal gravity box wagon; however, during the harvest the cottonseed was dumped onto an open cement slab so the wagon could be used to transport grain. The abortion storm began approximately 50-60 days after feeding of this cottonseed was initiated. Investigators involved in the experimental reproduction of Neospora abortion speculate that the incubation period is likely between 30 and 60 days (P. Conrad, personal communication). Although the complete life cycle for this parasite is not known, it is speculated that herbivores become infected by ingesting water or feed contaminated with an oocyst-like stage shed by a definitive host. In this case, the temporal relationship between the breach in feed source security and the abortion storm suggests the possibility that the cottonseed may have become contaminated with oocyst-like stages of Neospora while stored in the open and may have been the source of infection.
Neospora-induced abortion has become a significant problem in the Midwest. Over the past 3 years (Dee 1990-Dee 1993), the SDADRDL has diagnosed 68 cases of Neosporainduced abortion from 11 states (including AZ, IA, MA, MN, MO, NE, SD, TX, VA, VT, WI) out of 2,552 total bovine abortion submissions. A diagnosis of Neospora-induced abortion was based on typical histologic lesions. Immunohistochemical confirmation was provided by Dr. Mark Anderson's Laboratory 6 on the initial 19 cases of Neosporainduced abortion. Subsequent immunohistochemical confirmation was performed at the SDADRDL. Sixty-four cases (94%) were reported in dairy breeds, and 4 cases (6%) occurred in beef breeds. Abortions were fairly evenly distributed throughout the year; however, the incidence peaked in April (10), September (9), and November (9) and was lowest in June (1) and August (3) (Fig. 1) . Additional infectious agents were only identified in 1 case. One fetus exhibited characteristic Neospora lesions as well as a suppurative fetal pneumonia associated with Actinomyces pyogenes infection.
This abortion storm emphasizes a number of important points concerning the diagnosis of Neospora-induced abortion. A diagnosis was not made on the initial submission because of lack of a suitable brain sample. Because lesions in tissues other than brain are inconsistent, 5-7 fixed brain is essential for the reliable diagnosis of Neospora infection. Histologic evaluation of brain should be undertaken in all but the most severely autolyzed fetuses. Characteristic histologic lesions can be identified, and confirmed with immunohistochemical analysis, even in cases where only a few semifirm fragments of brain or spinal cord persist.
In cases where Neospora infection is suspected and brain is not submitted or is not suitable, serology (fetal or maternal) can provide useful information. Anti-Neospora antibodies have been detected in the serum of an experimentally infected fetus. 4 Our laboratory has detected antibody titers of ≥ 1:200 (IFA) in the thoracic fluid of 8 bovine fetuses in which Neospora-induced abortion was diagnosed. In our experience, fetuses aborting at ≥7 months gestation are most likely to have anti-Neospora antibodies. Unfortunately, IgG antiNeospora antibodies are not consistently present in fetal thoracic fluid, even in late-term abortions. Anti-Neospora antibodies were not detected in the thoracic fluid of either fetus ≥ 7 months gestation although Neospora was confirmed with immunohistochemistry and their dams had Neospora titers of ≥ 1:200. Recent reports 4 indicate that cows aborting due to Neospora infection develop a parasite-specific antibody response that may provide valuable information on the exposure status of the cow. At this point, however, neither fetal nor maternal serology is a satisfactory substitute for histologic examination of brain for the diagnosis of Neosporainduced abortion. Eleven cows aborted during this abortion storm. Neospora was confirmed in all 7 of the fetuses in which brain was available and suitable for examination. This report illustrates the emerging importance of this disease in areas other than the West Coast and Southwest. Because Neospora has been reported from every region of the United States, 5, 6 it should be included on the list of agents capable of causing abortion storms in dairy cattle irrespective of the geographic location of the herd.
Sources and manufacturers
a. VMRD, Pullman, WA. b. Vectastain ABC kit, PK-4005 goat IgG, Vector Laboratories, 7.
Burlingame, CA.
Systemic neosporosis in a California black-tailed deer (Odocoileus hemionus columbianus)
Natural infection with Neospora sp. has previously been reported in dogs 7, 14 cattle 1, 3, 5, 18, 19 sheep, 13 goats 4, 12 and horses 16 Experimental infectibn of cattle, 6, 18 rats, mice, gerbils, . and sheep has been reported. 10, 11, 15 This is the first report of naturally acquired neosporosis in a deer.
In the summer of 1993, a female black-tailed fawn (Odocoileus hemionus columbianus), approximately 2 months of age, was found dead in Sacramento County, California. No signs of illness prior to death were reported. The carcass was submitted to the California Wildlife Investigations Laboratory, California Department of Fish and Game facility at Rancho Cordova for necropsy. Gross findings included emaciation, pulmonary edema, soft pulpy kidneys, and scant straw-colored pericardial fluid. Liver, kidney, and lung were collected, fixed in formalin, and submitted to the California Veterinary Diagnostic Laboratory at Davis for histopathologic evaluation.
Significant histopathologic changes were evident in the lung, liver, and kidney. In the lung, there was a diffuse, moderate interstitial pneumonia characterized by diffuse interstitial edema with moderate, diffuse infiltrates of mixed mononuclear inflammatory cells. A variable amount of protein-rich edema fluid and macrophages were present within alveoli. Fibrin thrombi and degenerated neutrophils were evident in large pulmonary arteries and within scattered capillaries throughout the interalveolar septa. In the hematoxylin and eosin (HE)-stained sections, clusters of protozoa were present within the alveolar septa and occasionally within alveolar spaces (Fig. 1 ). Tachyzoites were ovoid or round, 1-3 x 2-5 µm with single central-eccentric nuclei. Hepatic architecture was moderately disrupted by bridging portal and central fibrosis, which extended into the lobules in sinusoidal spaces. There were multiple random foci of coagulation necrosis variably associated with light neutrophilic infiltrates. Scattered bile ducts and canaliculi were distended with bile. Moderate mixed mononuclear inflammatory cell infiltrates were sometimes present in portal regions. The kidney showed marked autolysis. There was infrequent tubular necrosis and occasional light mixed mononuclear interstitial infiltrates. Tachyzoites were evident in vacuoles in tubular epithelial cells and within tubular lumina.
Immunohistochemical techniques were utilized for identification of the protozoa within the tissues.
17 Paraffin-embedded sections (3-4 µm) of lung, liver, and kidney were adhered to Probe-on charged glass slides a and tissue sections
